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2. DATA 41 
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2.1.1 Driving Simulator Data 6 
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VHPL-DXWRPDWHGYHKLFOHWUDMHFWRU\H[WUDFWRUDSSOLFDWLRQE\/HHHWDO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2.2 Comparison 9 
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7$%/(6XPPDU\RIDJJUHJDWHFKDUDFWHULVWLFV 1 
 2 
Survey year
Source
Road category
Survey duration (min)
Luminance conditions
Pavement conditions
Number of vehicles 
Number of observations
Time resolution (sec)
Length of road section (m)
Traffic flow (veh/h/lane)
Comments
Variables
Maximum Minimum Mean Median Std. Dev. Maximum Minimum Mean Median Std. Dev. Maximum Minimum Mean Median Std. Dev.
Acceleration (m/s/s) 2.04 -5.52 0.00 -0.01 0.29 6.96 -6.97 -0.70 -0.55 1.40 3.41 -3.41 -0.03 0.00 1.34
Subject speed (m/s) 39.18 18.99 29.72 30.36 3.08 50.36 11.35 26.93 26.08 5.65 29.05 0.13 5.00 4.58 2.08
Front vehicle speed (m/s) 40.57 18.71 29.67 30.10 3.95 50.36 11.35 25.87 68.48 4.36 29.05 0.02 4.84 4.57 2.21
Time headway (sec) 5.00 0.00 2.69 2.64 1.14 5.00 0.02 2.30 2.22 0.03 5.00 0.00 3.07 3.02 0.96
Space headway (m) 190.97 0.00 80.18 77.71 35.18 129.91 3.24 51.25 43.43 29.04 60.00 0.00 14.22 13.10 5.61
2 out of 5 traffic lanes seperated (see Fig. 3)
Dry
527 598
6,836
2 out of 4 traffic lanes seperated roadwork parts seperated 
and removed (see Fig. 2)
1,700 1,600
2 out of 6 traffic lanes seperated (see Fig. 4)
1,750
Dry
502.92
Dry
0.101.00
320
0.17
1,500
15 minutes (17:00-17:15)§PLQXWHVRIGULYLQJIRUHDFKSDUWLFLSDQW
40
116,644
15 minutes (17:15-17:30)
Daytime
379,397
DaytimeDaytime
Field Data US 
2005
NGSIM, FHWA
Motorway
Sim Data
2014
University of Leeds
Motorway
Field Data UK
2013
University of Leeds
Motorway
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3. METHODOLOGY 1 
7KLVVHFWLRQFRYHUVWKHGHWDLOVRIWKHPRGHOVWUXFWXUHWKHOLNHOLKRRGIXQFWLRQXVHGIRUHVWLPDWLRQ2 
DQGWKHWUDQVIHUDELOLW\WHVWVXVHGLQWKLVVWXG\ 3 
 4 
0RGHO6WUXFWXUH 5 
 6 
7KHORQJLWXGLQDOPRYHPHQWGHFLVLRQVRIWKHGULYHUWHQGWRYDU\VLJQLILFDQWO\GHSHQGLQJRQWKH7 
KHDGZD\ZLWKWKHIURQWYHKLFOH7KHDFFHOHUDWLRQPRGHOVWKHUHIRUHW\SLFDOO\KDYHVWDWHV 8 
 9 
(a) FDU-IROORZLQJUHJLPHFRQVWUDLQHGGULYLQJFRQGLWLRQV 10 
(b) IUHH-IORZUHJLPHXQFRQVWUDLQHGGULYLQJFRQGLWLRQV 11 
7KHPRGHOVWUXFWXUHXVHGLQWKLVVWXG\LVGHULYHGIURP$KPHG¶VVWXG\ZKLFKZDVSUDFWLFDOO\12 
DQH[WHQVLRQRIWKHHDUOLHUVWLPXOXV-UHVSRQVHVWXGLHVVXFKDV6XEUDPDQLDQ¶VDQG*D]LVHWDO13 
,QWKHVWLPXOXV-UHSRQVHIUDPHZRUNWKHVXEMHFWGULYHUDFFHOHUDWHVGHFHOHUDWHVLQUHVSRQVHWR14 
WKHVWLPXOXVJHQHUDOO\WKHVSHHGGLIIHUHQFHRIWKHYHKLFOHLQWKHIURQWOHDGHU7KHVHQVLWLYLW\15 
WRZDUGVWKLVVWLPXOXVFDQYDU\DPRQJWKHGULYHUVDQGIRUWKHVDPHGULYHURQGLIIHUHQWVLWXDWLRQV16 
'XHWRUHDFWLRQWLPHW\SLFDOO\EHWZHHQWRVHFRQGVWKHUHLVDWLPHODJEHWZHHQWKHVWLPXOXV17 
DQGWKHREVHUYHGDFWLRQVDFFHOHUDWLRQVGHFHOHUDWLRQV$KPHG¶VPRGHOH[WHQGHGWKLVEDVLF18 
PRGHOE\PDNLQJLWPRUHIOH[LEOHE\DVVXPLQJQRQ-OLQHDUIXQFWLRQVIRUWKHVHQVLWLYLW\IXQFWLRQ 19 
7KHVWLPXOXVSDUWLVW\SLFDOO\DIXQFWLRQUHODWHGWRWKHOHDGHU¶VUHODWLYHVSHHGVHH(TXDWLRQ 20 
 21 
)()()( tVtVtV nLeadernn  '                    (1) 22 
Where,  23 
)(tVn' = Relative speed of driver n with respect to the leader at time t; 24 
)(tVLeadern = Speed of the lead vehicle of driver n at the time t; 25 
)(tVn = Speed of driver n at the time t. 26 
)XUWKHUWKHVWLPXOXVFRPSRQHQWFDQKDYHWZRYDULDWLRQVLZKHQWKHVSHHGGLIIHUHQFHEHWZHHQWKH27 
OHDGHUDQGWKHVXEMHFWGULYHULVSRVLWLYHZKLFKHVVHQWLDOO\PHDQVWKDWWKHOHDGHUGULYHVIDVWHUWKDQ28 
WKHIROORZHUDQGLLZKHQWKHGLIIHUHQFHLVQHJDWLYHZKLFKPHDQVWKDWWKHIROORZHUGULYHVIDVWHU29 
WKDQWKHOHDGHU7KHILUVWFDVHUHIHUVWRDFFHOHUDWLRQFRQGLWLRQVZKHUHDVWKHVHFRQGWRGHFHOHUDWLRQ 30 
 31 
7KHRYHUDOOFDU-IROORZLQJDFFHOHUDWLRQLVJLYHQE\ 32 
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+RZHYHULWVKRXOGEHFODULILHGWKDWWKHFRUUHVSRQGHQFHWRSRVLWLYHDQGQHJDWLYHVWLPXOLPD\EH35 
GLIIHUHQWIRUWKHVLPSOHUHDVRQWKDWWKHVHWZRVLWXDWLRQVDUHIXQGDPHQWDOO\GLIIHUHQWDQGH[SHFWHGWR36 
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3.2 Evaluating Models Performance and Transferability 30 
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4. RESULTS 28 
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Constant 0.247 10.46 0.039 10.77 0.154 5.80 8.70 2.62
Relative speed (m/s) 0.226 3.86 3.266 20.35 3.989 28.54 17.79 24.83
Time headway (sec) 0.012 0.29 0.028 1.17 1.348 6.18 0.36 6.03
Sigma 0.152 38.56 0.024 24.79 0.233 24.60 31.62 7.84
Constant -0.218 -12.39 -0.145 -11.85 -3.722 -1.65 3.41 1.55
Relative speed (m/s) 0.327 4.50 1.984 48.42 11.098 28.54 19.86 27.23
Time headway (sec) 0.054 2.04 0.089 13.82 1.463 6.41 1.28 6.13
Sigma 0.127 44.36 0.024 25.38 0.227 54.60 34.07 19.95
Variable
Sim Model Field Model UK Field Model US t-stat. diff* (absolute values)
Parameter t-stat. Parameter t-stat. Parameter t-stat. Sim Model & 
Field Model UK
Sim Model & 
Field Model US
*t-tests of individual parameter equivalence (Galbraith and Hensher, 1982)
Field Model UK
Parameter t-stat. t-stat.
t-stat. diff* (absolute values)
Car-following acceleration 
Car-following deceleration
Sim Model & 
Field Model UK
Sim Model & 
Field Model US
Field Model US
Parameter
Variable
Sim Model 
Parameter t-stat.
3DSDGLPLWULRXDQG&KRXGKXU\   
 
4.1 Estimation Results of the Sim Model (Driving simulator data) 1 
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FIGURE 6: Sensitivity of different variables in car-following acceleration and deceleration 4 
models according to the Sim Model 5 
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IRXQGWREHVWDWLVLWLFDOO\VLJQLILFDQWLQWKH)LHOG0RGHO86 16 
5HJDUGLQJWKHVWLPXOXVSDUWRIWKHPRGHOERWKFDU-IROORZLQJDFFHOHUDWLRQDQGGHFHOHUDWLRQV17 
LQFUHDVHZLWKUHODWLYHVSHHGV,WPD\EHQRWHGWKDWWKHVHSDUDPHWHUVDUHPXFKODUJHULQPDJQLWXGH18 
FRPSDUHGWRWKH6LP0RGHOSDUDPHWHUV7KHEHKDYLRXUDOLQFRQJUXHQFHZKLOHGULYLQJWKHGULYLQJ19 
VLPXODWRUFDQEHDSRWHQWLDOUHDVRQIRUWKLV 20 
,QWKHVHQVLWLYLW\FRPSRQHQWWKHWLPHKHDGZD\SDUDPHWHUVKDYHH[SHFWHGSRVLWLYHVLJQV7KLV21 
UHIHUHVWKDWWKHGULYHUVWHQGWRDFFHOHUDWHOHVVDVWKHWLPHKHDGZD\ZLWKWKHOHDGHULQFUHDVHV2QWKH22 
RWKHUKDQGLQWKHGHFHOHUDWLRQPRGHOLWFDQEHFRQFOXGHGWKDWDVWKHWLPHKHDGZD\GHFUHDVHVWKH23 
GULYHUVWHQGWRGHFHOHUDWHPRUHWRWKHVDPHVWLPXOXVGXHWRVDIHW\FRQFHUQVLQRUGHUWRDYRLGD24 
SRWHQWLDOFROOLVLRQDQGILQDOO\REWDLQDJDLQDVDIHKHDGZD\IURPWKHOHDGHUYHKLFOH7KHWLPH25 
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VDIHW\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7KHIROORZLQJ)LJXUHVKRZVWKHVHQVLWLYLW\DQDO\VLVSUHVHQWLQJWKHSHUIRUPDQFHRIWKHPRGHOV29 
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DWWHPSWKDVEHHQPDGHWRNHHSWKHVHQVLWLYLW\DQDO\VLVLQORZYDOXHVRIDFFHOHUDWLRQ-GHFHOHUDWLRQ32 
VRDVWRKLJKOLJKWWKHGULYHUV¶EHKDYLRXUVXQGHUWKHVHFUXFLDODQGVHQVLWLYHFRQVWUDLQHGWUDIILF33 
FRQGLWLRQV 34 
$FFRUGLQJWR)LJXUHWKHGULYHUVDUHH[WUHPHO\VHQVLWLYHWRWKHFKDQJHVLQWKHUHODWLYHVSHHGERWK35 
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FIGURE 7: Sensitivity of different variables in car-following acceleration and deceleration 6 
models according to the Field Model UK 7 
 8 
4.2 Estimation Results of the Field Model US (Real Traffic Data from US101, USA) 9 
7KHHVWLPDWHGFDU-IROORZLQJDFFHOHUDWLRQXVXQJILHOGGDWDLVDVIROORZV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6LPLODUWRWKH6LPPRGHOVLJQVRIDOOSDUDPHWHUVRIWKH)LHOGPRGHOKDYHWKHH[SHFWHGORJLFDO8 
VLJQV)XUWKHUDOOPRGHOSDUDPHWHUVDUHVWDWLVWLFDOO\VLJQLILFDQWDWOHYHORIFRQILGHQFHDSDUW9 
IURPWKHFRQVWDQWIRUDFFHOHUDWLRQZKLFKLVVWDWLVWLFDOO\VLJQLILFDQWDWOHYHORIFRQILGHQFH 10 
5HJDUGLQJWKHVWLPXOXVSDUWRIWKHPRGHOERWKFDU-IROORZLQJDFFHOHUDWLRQDQGGHFHOHUDWLRQV11 
LQFUHDVHZLWKUHODWLYHVSHHGV,WPD\EHQRWHGWKDWWKHVHSDUDPHWHUVDUHPXFKODUJHULQPDJQLWXGH12 
FRPSDUHGWRWKH6LPPRGHOSDUDPHWHUVSDUWLFXODUO\IRUWKHGHFOHUDWLRQPRGHO7KHEHKDYLRXUDO13 
LQFRQJUXHQFHZKLOHGULYLQJWKHGULYLQJVLPXODWRUFDQEHDSRWHQWLDOUHDVRQIRUWKLV 14 
,QWKHVHQVLWLYLW\FRPSRQHQWWKHWLPHKHDGZD\SDUDPHWHUVKDYHH[SHFWHGSRVLWLYHVLJQV7KLV15 
UHIHUHVWKDWWKHGULYHUVWHQGWRDFFHOHUDWHOHVVDVWKHWLPHKHDGZD\ZLWKWKHOHDGHULQFUHDVHV2QWKH16 
RWKHUKDQGLQWKHGHFHOHUDWLRQPRGHOLWFDQEHFRQFOXGHGWKDWDVWKHWLPHKHDGZD\GHFUHDVHVWKH17 
GULYHUVWHQGWRGHFHOHUDWHPRUHWRWKHVDPHVWLPXOXVGXHWRVDIHW\FRQFHUQVLQRUGHUWRDYRLGD18 
SRWHQWLDOFROOLVLRQDQGILQDOO\REWDLQDJDLQDVDIHKHDGZD\IURPWKHOHDGHUYHKLFOH7KHWLPH19 
KHDGZD\SDUDPHWHULVVOLJKWO\ODUJHUIRUGHFHOHUDWLRQFRPSDUHGWRDFFHOHUDWLRQDVH[SHFWHGVLQFH20 
DFFHOHUDWLRQRQO\OHDGVWRVSHHGDGYDQWDJHZKHUHDVGHFHOHUDWLRQLVSURPSWHGE\FROOLVLRQ21 
DYRLGDQFHVDIHW\ 22 
7KHIROORZLQJ)LJXUHVKRZVWKHVHQVLWLYLW\DQDO\VLVSUHVHQWLQJWKHSHUIRUPDQFHRIWKHPRGHOV23 
7KHGHIDXOWYDOXHVVHWDVVXPHGWREHUHODWLYHVSHHG RU-PVDQGWLPHKHDGZD\HTXDOWR24 
VHF7KHVHQXPEHUVGHULYHGIURPWKHPHDQYDOXHVRIWKHVDPSOH$QDWWHPSWKDVEHHQPDGHWR25 
NHHSWKHVHQVLWLYLW\DQDO\VLVLQORZYDOXHVRIDFFHOHUDWLRQ-GHFHOHUDWLRQVRDVWRKLJKOLJKWWKH26 
GULYHUV¶EHKDYLRXUVXQGHUWKHVHFUXFLDODQGVHQVLWLYHFRQVWUDLQHGWUDIILFFRQGLWLRQV 27 
$FFRUGLQJWR)LJXUHWKHPHDQDFFHOHUDWLRQYDOXHVDUHH[WHHPHO\VHQVLWLYHLQORZWLPHKHDGZD\28 
YDOXHVVKRZLQJDQRWLFHDEOHDJJUHVVLYHZD\RIGULYLQJFRPSDUHGWRWKH6LP'DWDDQGWKH)LHOG29 
'DWD8.$VWKHWLPHKHDGZD\LQFUHDVHVGULYHUVWHQGQRWWRDFFHOHUDWHDWDOODQGPDLQWDLQVWDEOH30 
VSHHG2QWKHRWKHUKDQGGHFHOHUDWLRQYDOXHVVKRZWKDWWKHGULYHUVGHFHOHUDWHDWDVORZHUUDWHDV31 
WKHWLPHKHDGZD\JURZV)RUWKHUHODWLYHVSHHGIRUDFFHOHUDWLRQWKHGULYHUVDUHH[WUHPHO\32 
VHQVLWLYHWRWKHFKDQJHVLQWKHUHODWLYHVSHHGDVLQWKH)LHOG0RGHO8.EXWQRWLQWKH6LP0RGHO 33 
 34 
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),*85(Sensitivity of different variables in car-following acceleration and deceleration 4 
models according to the Field Model US 5 
 6 
5. MODEL COMPARISON AND TRANSFERABILITY  7 
$V PHQWLRQHG WZR IRUPV RI IRUPDO WUDQVIHUDELOLW\ WHVWV KDYH EHHQ FRQGXFWHG WKH W-WHVWV RI8 
LQGLYLGXDO SDUDPHWHU HTXDOLW\ SDUDPHWHU OHYHO WUDQVIHUDELOLW\ DQG 776 PRGHO OHYHO9 
WUDQVIHUDELOLW\ 10 
 11 
&RPSDULVRQRIWKHPRGHOSDUDPHWHUVDQGW-VWDWGLIIHUHQFHVDVSUHVHQWHGLQWKHODVWWZRFROXPQVRI12 
7DEOHUHYHDOWKHIROORZLQJ 13 
x There are statistically significant differences in magnitudes of the relative speed (stimulus) 14 
parameters between the Sim Model and both Field Models. This reflects the behavioural 15 
incongruence of drivers in the driving simulator which is in line with the findings of the 16 
driving simulator validation studies (detailed in Section 2).  17 
x The differences in the magnitudes of the time headway (sensitivity) parameters are 18 
however not statistically different only between the Sim Model and Field Model US. It 19 
may be noted though for acceleration componenets, the time headway parameter was not 20 
found to be statistically significant in the Sim Model and Field Model UK in the first place. 21 
However, the results provide some indication that some parameters may be more 22 
transferable between the driving simulator and the field if the driver population is similar 23 
(i.e. both from the same location).  24 
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x Most parameters (apart from the deceleration constant) are not directly transferable 1 
between the driving simulator and the Field Data US. 2 
 3 
7KH7UDQVIHUDELOLW\7HVW6WDWLVWLF776UHVXOWVDUHVXPPDUL]HGLQ7DEOH 4 
 5 
7$%/(7UDQVIHUDELOLW\7HVW6WDWLVWLF7765HVXOWV 6 
 7 
 8 $VSUHVHQWHGLQ7DEOHWZRGLIIHUHQWVFHQDULRVKDYHEHHQWHVWHGVRDVWRYDOLGDWHLIGULYLQJ9 
VLPXODWRUEHKDYLRXUFDQEHWUDQVIHUUHGWRUHDO-OLIHZRUOGDQGYLFHYHUVD&RPSDULVRQZLWKWKH10 
FULWLFDO߯௖௥௜௧௜௖௔௟ଶ YDOXHDWOHYHORIVLJQLILFDQFHZKLFKLVLQGLFDWHVWKDWWKHPRGHOVDUH11 WUDQVIHUDEOHIRUERWKGLUHFWLRQVLHGULYLQJVLPXODWRUWRILHOGDQGYLFHYHUVD7KHIRUPHULVRI12 
PRUHSUDFWLFDOLPSRUWDQFH 13 
 14 
6. CONCLUSIONS 15 
,QWKLVSDSHUZHKDYHLQYHVWLJDWHGWKHWUDQVIHUDELOLW\RIWKHSDUDPHWHUVRIDFDU-IROORZLQJPRGHO16 
EHWZHHQDGULYLQJVLPXODWRUDQGWZRUHDOZRUOGVFHQDULRXVLQJVHFRQGDU\GDWDVHWVIURPWKH8.DQG17 
86$$FFRUGLQJWRWKHUHVXOWVRIWKHW-WHVWVRILQGLYLGXDOSDUDPHWHUHTXDOLW\EHWZHHQWKH6LP18 
0RGHODQGWKH)LHOG0RGHO86$PRVWRIWKHPRGHOSDUDPHWHUVKDYHEHHQIRXQGWREH19 
VLJQLILFDQWO\GLIIHUHQWLQSDUDPHWHUOHYHODWOHYHORIFRQILGHQFHH[FHSWWKHFRQVWDQW20 
SDUDPHWHURIWKHFDU-IROORZLQJGHFHOHUDWLRQPRGHO7KHSDUDPHWHUOHYHOWUDQVIHUDELOLW\KDVEHHQ21 
IRXQGWREHVOLJKWO\EHWWHUEHWZHHQWKH6LP0RGHODQGWKH)LHOG0RGHO8.ZKHUHWKHVHQVLWLYLW\22 
SDUDPHWHUFRHIILFLHQWRIWKHWLPHKHDGZD\YDULDEOHKDVDOVREHHQIRXQGWREHWUDQVIHUDEOH 23 
7KHWUDQVIHUDELOLW\VWDWLVWLFDOWHVW776UHVXOWVKRZHYHULQGLFDWHEL-GLUHFWLRQDOWUDQVIHUDELOLW\RQ24 
WKHPRGHOOHYHOLQERWKFDVHV7KLVPHDQVWKDWDVDSDFNDJHWKHPRGHOVDUHWUDQVIHUDEOHIURPWKH25 
GULYLQJVLPXODWRUWRWKHILHOG7KLVKROGVHYHQLIWKHUHDUHGLIIHUHQFHVLQJHRJUDSKLFDOORFDLWRQV26 
)RULQVWDQFHIRUWKHVHFRQGFDVHVWXG\WKH6LP'DWDZDVFROOHFWHGLQWKH8.ZKLOHWKH)LHOG'DWD27 
ZDVFROOHFWHGIURPWKH86$EXWWKHPRGHOOHYHOWUDQVIHUDELOLW\VWLOOKROGV2QDSUDFWLFDOWHUPWKLV28 
LQGLFDWHVWKDWWKHSUHGLFWLRQVRIDFFHOHUDWLRQGHFHOHUDWLRQYDOXHVJHQHUDWHGIURPPRGHOVDVLQ29 
PLFURVLPXODWLRQSDFNDJHVXVLQJ6LPXODWRURU)LHOGGDWDZLOOUHVXOWLQVLJQLILFDQWGLIIHUHQFHV7KLV30 
LVDQLPSRUWDQWHQGRUVHPHQWIRUXVHRIGULYLQJVLPXODWRUGDWDIRUGHYHORSPHQWRIGULYLQJ31 
EHKDYLRXUPRGHOVIRUDSSOLFDWLRQLQPLFURVLPXODWLRQWRROV 32 
+RZHYHULIDQDQDO\VWLVLQWHUHVWHGDERXWHIIHFWVRIDVSHFLILFYDULDEOHLQLVRODWLRQHJHIIHFWRI33 
KHDGZD\RQDFFHOHUDWLRQRUHIIHFWRIUHODWLYHVSHHGRQDFFHOHUDWLRQHWFWKHUHVXOWVPD\QRWEH34 
GLUHFWO\WUDQVIHUDEOH7KLVILQGLQJLVH[SHFWHGWRKDYHLPPHQVHSUDFWLFDOLPSRUWDQFHZKLOH35 
DSSO\LQJWKHGULYLQJEHKDYLRXUPRGHOVHVWLPDWHGXVLQJGULYLQJVLPXODWRUGDWDIRUTXDQWLI\LQJWKH36 
UHODWLYHEHQHILWVRIDOWHUQDWLYHVDIHW\LPSURYHPHQWPHDVXUHVLQWKHILHOG,QWKLVSDUWLFXODU37 
UHVHDUFKWKHGLVFUHSDQF\DSSHDUVWREHOHVVLIWKHILHOGORFDWLRQLVJHRJUDSKLFDOO\VSDWLDOO\FORVHU38 
Summary statistics Sim to Field 1 Sim to Field 2 Field 1 to Sim Field 2 to Sim
Degrees of freedom (df) 2 2 2 2
//DSSOLFȕWUDQVI 4578.24 59.6819 12.1245 10.2592
//DSSOLFȕDSSOLF 4579.63 60.7376 13.2316 13.2316
>//DSSOLFȕWUDQVI//DSSOLFȕDSSOLF@ 2.78 2.11 2.21 5.94
Case 1 Case 2
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+RZHYHULWPD\EHQRWHGWKDWWKHUHVXOWVQHHGWREHXVHGZLWKFDXWLRQVLQFHWKHWZRILHOGGDWDVHWV1 
KDYHEHHQFROOHFWHGDQGSURFHVVHGE\GLIIHUHQWWHDPVXVLQJGLIIHUHQWKDUGZDUHDQGVRIWZDUH2 
7KRXJKWKHVWDWH-RI-WKH-DUWWHFKQRORJLHVKDYHEHHQXVHGLQERWKFDVHVJLYHQWKHVWDWHRILPDJH3 
SURFHVVLQJWHFKQRORJ\ERWKGDWDVHWVDUHOLNHO\WRKDYHVRPHPHDVXUHPHQWHUURUVDQGLQWKH4 
DEVHQFHRIJURXQGWUXWKGDWDLWLVQRWSRVVLEOHWRSUHFLVHO\GHWHUPLQHWKHH[WHQWRIVXFKHUURUV7KLV5 
LQLWLDOILQGLQJWKHUHIRUHQHHGVWREHLQYHVWLJDWHGIXUWKHUZLWKDGGLWLRQDOILHOGGDWDVHWVIURP6 
JHRJUDSKLFDOO\FORVHUDQGIXUWKHUORFDWLRQVSUHIHUDEO\FURVV-YHULILHGZLWKPRUHDFFXUDWH7 
GDWDVRXUFHVHJKLJKSUHFLVLRQ*36GDWD 8 
7KHUHVXOWVDOVRKDYHVRPHRWKHUOLPLWDWLRQV-PDLQO\GXHWRWKHQDWXUHRIWKHVHFRQGDU\GDWDXVHG9 
LQWKHWZRGLIIHUHQWHQYLURQPHQWVUHDOURDGVDQGVLPXODWLRQ)RULQVWDQFHWKRXJKFDUHKDVEHHQ10 
WDNHQWRPD[LPL]HWKHVLPLODULW\EHWZHHQWKH6LPDQGWKH)LHOGGDWDVHWVGLIIHUHQFHVLQVSHHGV11 
DFFHOHUDWLRQVDQGKHDGZD\VSDUWLDOO\DULVLQJIURPGLIIHUHQFHVLQFRQJHVWLRQOHYHOVKDYHEHHQ12 
REVHUYHG7KLVLVLQOLQHZLWKSUHYLRXVVWXGLHVRQGULYLQJVLPXODWRUYDOLGDWLRQWKRXJKZKHUHWKH13 
GULYHUVKDYHEHHQREVHUYHGWRGULYHDWKLJKHUVSHHGVLQWKHGULYLQJVLPXODWRULQVLPLODUVSHHGOLPLWV14 
DQGFRQJHVWLRQOHYHOV3ULPDU\GDWDFROOHFWLRQLQWKHGULYLQJVLPXODWRUFDQKRZHYHUKHOSWR15 
PLQLPL]HWKHVHGLIIHUHQFHV 16 
)XUWKHUWKHPRGHOVGHYHORSHGDVSDUWRIWKHVWXG\LJQRUHVWKHKHWHURJHQHLW\DPRQJWKHGULYHUVLQ17 
UHDFWLRQWLPHVGHVLUHGKHDGZD\VDQGKHDGZD\WKUHVKROGVGHPDUDNDWLQJFDU-IROORZLQJDQGRWKHU18 
DFFHOHUDWLRQUHJLPHV,QWKLVUHJDUGDQLQWHUHVWLQJGLUHFWLRQFDQEHWRLQFRUSRUDWHWKHHIIHFWRI19 
GULYHUFKDUFWHULVWLFVHJDJHJHQGHUH[SHULHQFHLQWKHFRPELQHGPRGHOVZKLFKDUHDOVRH[SHFWHG20 
WRLPSURYHWKHSUHGLFWLYHFDSDELOLWLHVRIWKHPRGHOVIRULQVWDQFHEHWWHUFDSWXUHWKHKHWHURJHQHLW\21 
LQWKHUHDFWLRQWLPHVDQGKHDGZD\V 22 
0RUHRYHUWKHVFRSHRIWKLVVWXG\LVOLPLWHGWRFDU-IROORZLQJPRGHOVEDVHGRQVWLPXOXV-UHVSRQVH23 
IUDPHZRUN)XUWKHUUHVHDUFKLVUHTXLUHGWRWHVWLIWKHVLPLODUILQGLQJVKROGIRURWKHUDFFHOHUDWLRQ24 
UHJLPHVHJIUHH-IORZHPHUJHQF\HWFGLIIHUHQWPRGHOIUDPHZRUNVHJWKH,QWHOOLJHQW-'ULYHU25 
0RGHO3V\FKR-SK\VLFDO0RGHOVHWFDVZHOODVRWKHUFKRLFHGLPHQVLRQVHJODQHFKDQJLQJ,W26 
ZLOOEHDOVRLQWHUHVWLQJWRYDOLGDWHWKHILQGLQJVRIWKLVVWXG\E\H[DPLQLQJGLIIHUHQFHVLQWUDIILF27 
SUHGLFWLRQVRI6LP0RGHOVDQG)LHOG0RGHOVLQPLFURVFRSLFWUDIILFVLPXODWLRQWRROV 28 
%DVHGRQWKHILQGLQJVRIWKLVVWXG\ZHDUHFXUUHQWO\LQYHVWLJDWLQJPHWKRGVWRPDNHWKHPRGHOV29 
PRUHWUDQVIHUDEOHXVLQJXSGDWLQJPHFKDQLVPVHJ%D\HVLDQ8SGDWLQJ&RPELQHG7UDQVIHU30 
(VWLPDWLRQ7HFKQLTXHVDVZHOODVHVWLPDWLQJWKHPRGHOVMRLQWO\ZLWKERWKGDWDVRXUFHVXVLQJ31 
GDWDFRPELQDWLRQWHFKQLTXHVHJ2QDSDUUDOOHOVWXG\ZHDUHLQYHVWLJDWLQJWKHVSDWLDODQG32 
WHPSRUDOWUDQVIHUDELOLW\RIGULYLQJEHKDYLRUPRGHOVZKLFKDOVRLQFOXGHVLQYHVWLJDWLQJWKHHIIHFWV33 
RIGLIIHUHQWFRQJHVWLRQOHYHOVLQIXUWKHUGHWDLOZKLFKPD\SURYLGHIXUWKHULQVLJKWVWRWKHUHVXOWVRI34 
WKLVUHVHDUFK 35 
 36 
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 38 
7KHUHVHDUFKLVSDUWLDOO\VXSSRUWHGE\WKH1H[W*HQHUDWLRQ'ULYLQJ%HKDYLRXU0RGHO1*-'%039 
SURMHFW IXQGHGE\ )30DULH&XULH&DUHHU ,QWHJUDWLRQ*UDQWRI WKH(XURSHDQ8QLRQ7KH ILHOG40 
GDWDVHW IURP WKH86$KDVEHHQFROOHFWHGDVSDUW RI WKH1H[W*HQHUDWLRQ6LPXODWLRQ 1*6,041 
SURJUDPRI WKH86)HGHUDO+LJKZD\V DQG WKH8R/'6KDVEHHQFROOHFWHGDVSDUWRI WKH6PDUW42 
0RWRUZD\3URMHFWRIWKH8.+LJKZD\$JHQF\7KHILHOVGDWDVHWIURPWKH8.KDVEHHQFROOHFWHGDV43 
SDUWRIWKH'RFWRUDO5HVHDUFKRI'U$QG\ND.XVXPD:HWKDQNKLPIRUSURYLGLQJXVWKHSURFHVVHG44 
GDWD :H DOVR WKDQN 'U 'DU\O +LEEHUG 5HVHDUFK )HOORZ 8QLYHUVLW\ RI /HHGV IRU KLV KHOS LQ45 
FROOHFWLQJDQGSURFHVVLQJWKHGULYLQJVLPXODWRUGDWD  46 
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